Pharmacokinetic profile and metabolite identification of yuanhuapine, a bioactive component in Daphne genkwa by ultra-high performance liquid chromatography coupled with tandem mass spectrometry.
Daphne genkwa Sieb. et Zucc. (Thymelaeaceae) is mainly used for the treatment of edema, asthma, and cancer in China and Korea for centuries. The major bioactive components in D. genkwa are daphnane-type diterpenoids, which showed pharmacological activities such as antileukemic, antifertility and skin irritants. In this study, the pharmacokinetics and metabolism profile of yuanhuapine, an effective and toxic diterpenoid, was investigated in rats. The plasma exposure of yuanhuapine was determined by ultra-performance liquid chromatography tandem triple-quadrupole mass spectrometry (UPLC-TQ-MS), and the pharmacokinetic parameters were calculated using the DAS 2.0 pharmacokinetic program. The metabolites were identified through ultra-performance liquid chromatography tandem quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF/MS) and a Metabolynx™ (v4.1) program. After oral administration (5 mg/kg), yuanhuapine was slowly absorbed and reached a maximum concentration of 579.20 ± 212.85 ng/mL at 7.33 ± 1.03 h, it also eliminated slowly. As the cumulative excretion of yuanhuapine in urine and feces were only 0.7% and 3.3%, we supposed that biotransformation in vivo was of significant importance to this component. Not only the prototype but also twelve metabolites were found and tentatively identified in rat urine after oral administration of yuanhuapine. The metabolic pathway mainly involves hydroxylation, methylation, glucuronidation and cysteine conjugation during the phase I and phase II biotransformation pathway. All the information gained here was useful in understanding the pharmacological actions and toxic properties of yuanhuapine, and providing a meaningful basis for clinical application of such a bioactive compound of herbal medicines.